Overexpression of bcl-2 alters usage of mutational hot spots in germinal center B cells.
Bcl-2 is an anti-apoptotic gene important in B cell development. In order to study how apoptosis regulates somatic hypermutation and selection of B cell clones in the germinal center, we examined the antibody response to phosphorylcholine (PC) in transgenic mice overexpressing bcl-2 in the B cell compartment. The anti-PC antibody response is dominated by the S107V1 variable region heavy chain gene. We, therefore, analyzed S107V1-encoded heavy chains from germinal center cells. The proportion of germinal center sequences that were mutated, and the frequency of mutations did not differ significantly between the two groups of mice. No significant differences were found in the clustering of replacement mutations in the complementarity determining regions (CDRs) and in replacement to silent (R:S) mutation ratios. A significant difference between bcl-2 transgenic mice and controls, however, was found in the targeting of mutations to oligonucleotide motifs presumed to be mutational "hot spots." While non-transgenic mice displayed the expected clustering of mutations in hot spots, mutations from bcl-2 transgenic mice lacked this pattern. This observation suggests that the mechanism for somatic hypermutation includes two distinct functions, a non-specific mutational apparatus and a mechanism to target mutation to hot spots, and that in certain circumstances these functions may be uncoupled.